Is-Seven different blades were red in terms of intubation times se of use scores in the hands of 30 enior house officers (SHOs) and using a standard infant manikin. .-There was a significant differa intubation times between the blades (p<0.001). Intubation with ade designs (Seward and Soper) most twice as long as for the other (p<0.05). Subjective ease of use also identified the Seward and lades as being the most difficult to <0.05). There were no significant ices between SHO and nurse intutimes or ease of use scoring. sful intubation was achieved within nds in 90% of attempts. All but two ubjects used an incorrect levering ue for intubation despite all having sly received trng in infant ion.
-} , F --------0 . '6) . The blades vary in degree of curvature from the predominantly straight (Soper) to the gently curved (Robertshaw) . Other variables in blade design are the depth of the blade which may be constant (Miller) The clear finding of two designs of laryngoscope blade being subjectively and objectively more difficult to use is related to a combination of factors. The difficult blades are both Z shaped and many subjects felt intubation was not as easy due to to the lack of blade depth and the absence of a clear channel to guide the endotracheal tube. It was also apparent from observation that the vast majority of subjects were using an incorrect technique for intubation. Only two subjects, both doctors, lifted the blade in an upward and forward direction. In these two subjects the average times to intubation did not significantly vary across the blades. In the other 28 subjects where the incorrect method of blade leverage on the lower gum and lip was used, intubation time differences were apparent. All doctors had received training on paediatric intubation within the previous six months and all the nurses had completed an APLS training course. This preponderance of poor technique reflects a natural tendency to revert to an "easier" method of leverage rather than the less traumatic and more correct method of lifting the laryngoscope blade. This issue can only be addressed by regular supervised training.
There are several limitations that must be taken into account when interpreting the results of this study. By using a manikin, it could be argued that the findings are not applicable to humans. It was felt that to conduct the same study on infants would not only be unethical but would also introduce many new, uncontrolled variables. A previous study validating manikin only intubation training showed that intubation success rates were the same as for subjects trained on human subjects alone.'8 A manikin was therefore felt to offer a valid method of measuring intubation skills.
A learning curve for intubation of the manikin was apparent in all the results, the second intubation attempt being faster than the first in the vast majority of cases. However there was still remarkable consistency among the blades-the Seward and Soper designs producing the longest intubation times in both first and second attempts in all subjects.
The study subjects chosen were purposely relatively inexperienced doctors and nurses for two reasons. Firstly, it was felt that it would be more difficult to identify a difference between the blades using experienced subjects. An anaesthetist or senior A&E doctor should have few problems intubating a manikin with any straight blade. Secondly, in the scenario of a sick infant being brought into the A&E department at night, the SHO or nurse may have to attempt intubation before any senior help arrived. In this study 96% of intubation attempts with a C shaped blade were successful within 30 seconds. We can therefore be reassured that in this aspect of resuscitation, a high level of competence exists.
Conclusion
Intubation of infants should be carried out using a straight laryngoscope blade. In this study intubation with two of the blade designs took significantly longer than the others. It is recommended that A&E departments have either a Miller, Oxford, Robertshaw, or Wisconsin blade readily available for emergency intubation of infants. Other blades should be available but used only as a second line by more experienced personnel or in difficult intubation situations. Training of paediatric intubation must concentrate on a correct technique and this must be regularly reassessed in order that intubation continues to be successful and safe.
